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解曲线分析技术进行 CYP2D6 基因多态性检测的研究过程。本研究以 CYP2D6
的 13 个 SNPs（single nucleotide polymorphisms，SNPs）和 1 个缺失型等位基因
为检测对象，建立了四个多色探针熔解曲线分析反应体系，实现对*2、*3、*4、
*5、*6、*7、*9、*10、*11、*12、*14、*15、*35、*41 共 14 种等位基因的同
时检测。其中，针对 13 个 SNP 的检测，采用三个基于“多色探针熔解曲线分析
技术（Multicolor Melting Curve Analysis，MMCA）”反应体系；针对 1个缺失型
等位基因的检测，采用一个基于“相似序列-多色探针熔解曲线分析技术
（Segmental Duplication-Multicolor Melting Curve Analysis，SD-MMCA）”的反应
















































Individual difference in drug response remains a frequent and bothersome 
problem in patients under therapy. Patients who take the same drug with the same 
doses often show different drug efficacy and side effects. Pharmacogenomics studies 
have shown that the above differences in drug response are mainly caused by gene 
polymorphisms. With the development of pharmacogenomics, more and more 
pharmacogenomic biomarkers have been found. Gene polymorphisms-based 
treatment can significantly improve therapeutic effects and reduce adverse drug 
reactions. In this study, a new tool named multicolor melting curve analysis (MMCA) 
was used to detect gene polymorphisms related to drug-metabolizing enzyme genes 
(CYP2D6 and DPYD), drug transporter gene (SLCO1B1), and drug target genes 
(ADRB1, APOE, ANKK1 and IFNL3). The results showed that MMCA could be used 
as a cost-effective, fast, highly accurate and high throughput method for gene 
polymorphisms detection. 
In Chapter 1, we first reviewd the relationship between pharmacogenomics and 
gene polymorphisms, and clarified the relationship between gene polymorphisms and 
individual differences. We then compared the advantages and disadvantages of 
existing methods and MMCA in the detection of gene polymorphisms. Finally, we 
described the purpose, content and significance of our study. 
In Chapter 2, we first described the pharmacogenomics of drug metabolism 
enzyme CYP2D6 and reviewed the background of CYP2D6 polymorphisms and their 
recent progress. Then, we established an MMCA assay that could simultaneously 
detect 13 single nucleotide polymorphisms (SNPs) and deletion in CYP2D6, covering 
the detection of *2, *3, *4, *5, *6, *7, *9, *10, *11, *12, *14, *15, *35 and *41. The 
detection limit of MMCA was 300 pg genomic DNA (gDNA) per reaction for the 
SNPs and 3 ng gDNA per reaction for the deletion, respectively. The MMCA assay 
was evaluated by detecting 570 clinical samples provided by Xiamen Blood Center. 
With the exception of 2 samples, all the samples showed identical detection results 
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